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Early beginning, 1978-1985

The Young Programmers’ School by Correspondence

e Established in 1981
e All students can participate

e The activity of the Young Programmer’s School in
distance learning was one of the first examples
concerning informatics and had a strong impact on
many phenomena related with informatics’ teaching

e Learning by doing
e Problem solving

The school continues to function nowadays - 29 years!
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The first
lessons of the
Young
Programmers

School
published in
newspaper
“Komjaunimo
tiesa” in 1981

TRYLIKTOJI PAMOKA

Skyrel{ tvarko LTSR MA Ma-
tematikos fir, kibernetlkos ins-
tituto  Jaunesniofi ~ moksling
bendradarbé Valentina
DAGIENE

Programuotojai, rasantys
nealdkias, grlozdidkas progra-
mas, mégsta teisintls, kad pro-
grama skirlama kompiuteriul,
o ne imogul. Be abejo, kom.-
piuterlui programos alikumas
nesvarbus — Jis mechanigkal
atlleka velksmus ir nesldoml
programos valzdumu, Tadlau
kad ir kalp atrodyty keista,
didZlausias frogrﬂmq skalty-
tojas vis délto yra Zmogus, o
ne kompluteris. Skaltydamas
programas, Zmogus susipazis-
ta su kity programuotojy ide.
Jomis ir patirtiml, mokosi pats
sudarinét! programas. DaZnal
tenka tobulinti ir pagly su-
kurtas programas. Visals tais
atvejals reikia gllintis | prog-
ramos esme. Kq tik paraSyta,
dar Sviezlg atmintyje progra-
mg skaltytl ne tailp sunku. Ta-
¢lau flgainiul jI pamirStama.
Todél programos turi bt ra.

| Somos alfkial, vaizdial, su-

prantamal.

Programavimo vadovéliuo-
se vis daugiau démesio ski-
rlama geram programavimo
stillul, sukurta nemaZa tal-
syklly, kalp rasyti alsklas pro-
gramas.

Ankstesnése pamokose buvo

| kalbéta aple prasmingy var-

dy parinkima. Tal kaip tik
vienas 1§ daugello programa-
vimo kultQiros élementy, gero
stillaus poZymis. Prasmingai
parinktl vardal leldZla grel-
¢lau suprasti programg. Ta-
¢lau pernelyg ilgi vardal ne-
vartojaml — uZgriozdinty pro-
grama, o sutrumpinus daZnal
pasidaro nebealSki Jy prasmeé.
Tada patogu fterpti { progra-
mg paplldoma teksts, kurls
programos atlikimul neturéty
Jokios {takos, tatlau paleng-
vinty ja skaityti. Toks tekstas
vadinamas komentarals. Ko-

PROGRAMAVIMO
KULTURA

mentarals gallma paai$kinti
ne tik kintamyjy  vardus,
bet ir atskiras programas da-
lis, nurodyti, kg vienas ar ki-
tas sakinys atlieka ir panaSial,
Komentarus galima [terpti vi-
sur tarp. atskiry simbolly, #o-
dily, skalély, vardy. Jle sus-
kllaudlami skliaustals (*ir*).

Komentaral padeda greital
ir lengval skaltyt! programas.
Tadlau fals nereikia plktnau-
dziauti — komentaral turi ba-
tl Jakoniski, grieztl, trumpal
nusakantys pﬁﬂndlnluﬁ daly-
kus, neuzgriozdinantys progra-
mos teksto,

Paminésime dar vieng pro-
gramavimo kultros elementq
— programy redagavimg. Re-
dagavimu vadinamas progra-
mos teksto 15déstymas pople-
riaus lape. Nekyla abejonly,
kad Zmogul kur kas lengviau
skaltyti valzdzlai  {§deéstyty
programg, Be to, tokloje k1)ro -
ramoje blina maZiau al
(pavyzdZlul, sunklau pamirst
7od{ end, Jel Jis raSomas
J| atitinkanélu ZodZiu begin),
ler:lgviau Jas surast! ir patal-

sytl.

Kalp kuo gerlau suredaguo-
ti programg, neretal priklauso
nuo patles Erogramuotojo -_
svarbu tik, kad boty aisku ir
valzdu. Visose mmokose mes
stengémeés patelkti suredaguo-
tas programas. Laikémés kal
kuriy bendry redagavimo tai-
sykliy: sakinlus, esantius Ki-
tame sakinyje, patraukdavome
| deSing per keletg pozicijy,
vertikallal lygiavome ZodZlus
begin ir end ir panaslal.

avyzdys. Sudarysime pro-
gramg populiariam matemati-
kos uzdaviniui, kur{ 1202
metals suformulavo Italy ma-
tematikas Fibonatis,

Triusiy pora kas meénes| at-
siveda du triusiukus (patelg ir
patingli), o 1§ atvestyjy triu-
Sluky po dviejy ménesiy fau
%(aunamas naujas prieauglis,

iek triustuky bus po mety,
Jei pradiioje turéjome vieng
subrendusia trlusiy porg?

I§ salygos matytl, kad pir-
mojo ménesio pabaigoje turé-
sime dvi triudly poras. Ant-

rojo ménesio pabaigoje prie-
augl| duos tik pirmoji pora,
todél turésime tris poras, o dar
po méneslo prieaugli duos ir
pradiné pora, ir pora, gimusi
prie§ du ménesius, Todél 1§

-viso bus 5 poros.- -

Simboliu F(n) paZymékime
triusly pory skaiéiy, kur] tu-
résime po n ménesiy. Matome,
kad n-ojo ménesio pabalgoje
turésime tiek pory, kiek Jy
buvo prie§ ménesi, t.y. F(n—1)
ir dar tlek naujy pory, kiek

Y buvo prie§ du ménestus, t.y. |

n-2).ojo ménesio pabaigoje.
Kitalp sakant, gausime toklg
priklausomybe:
Fin)mF(n—1) 4 F(n—2)
Patelksime programg triusiy
pory skaldful po n ménesiy
spausdintl.
program fibonacel;
var fn, (* F(n) *)
fnl, (* F(n—1) *)
fn2, (* F(n—2) *
n, (* ménesly skalélus*)
k: Integer;

begln
nli=1; (* F(—1)*)
fni=1; (" F{0) #)

read (n);
for kim1 to n do
begin
n2:=fnl; (* praéjo *)
fnl:=fn; (* vienas ';
fn;==fnl 4 2{*ménuoc*
end;

write (fn)
end.

Kai pradinis duomuo 12,
kompluterls I§spausdino skal-
¢ly 377. Vadinasi, po 12 meé-
;xleslq turésime 377 poras triu-

u.

KONTROLINIU UZDAVI-
NIU SPRENDIMAI

10, Um=wml

 {
U:: = -U
uuuuy

11, Pralelstos sglygos d=x
ir x*x mod d=x.

12. Vienas i§ paprastesniy
sprendimy bty Sitoks:
program dalumas;

var n, s, d: integer;

ﬂgd (n);

for s:=1 to n do
begin
write (s);
for d:=1 to n do
if s mod dw0 then
write ("4");

end

end,

Jis néra efektyvus, tadlau
kadangl 1§ uZdavinio sglygos
nerealu, kad n bty labai di-
delis, tal skaldlavimy bus ne-
daug ir néra relkalo §luo as-

pektu tobulinti programos.

KONTROLINIAI .
UZDAVINIAI

13, Duota programa:
program atspék;

var &, b, c,

1, J: Integer;
begin

read (n);

a=1; bi=1;

!ox;l:-o to n do

egin
for J:=1 to b do
write ('*');
writeln;
Cima.b;
ar=b; bie=c
end
end,

Kg 13spausdins kompluteris,
atlikes 8l programg, fel pra-
dinis duomuo yra 7? Kokio
uzdavinio sprendimas uZraSy-
tas 8la programa? (7 balal)

14. Pradinial duomenys —
natiiriniy skaléiy seka. Sekos
abalgos poZymis — nulls,

darykite programg maZlau-
slam ir didZiausiam sekos na-
riul spausdintl. Sekg uZbal-
glantis nulis sekos nariu nelal-
komas. (© balal)

15. Pradinial duomenys —
du natrinial skalélal a ir b,
reisklantys statlakamplo kras-
tiniy 1lglus. Sudarykite prog;
ramg, kurl suskaltiuoty, s(ki
maZiausial kvadraty, Kuriy
krastinés iSreldklamos nati-
rinlals skaldfals, gallma pada-
Iytl duotg)] staclakampi. Pa-
vyzdiiul, kal pradinial duo-
menys 5 ir 2, tal rezultatas
turl batl 4. (10 baly) )

Sprendimus  18sfyskite ne
véliau kalp § m. gruodiio
17 d. Adresas; 232021 Vil-
nius, Akademijos g. 4, Mate-
matlkos ir kibernetikos insti-
tutas, Jaunyjuy programuotojy
mokykla,

81 pamoka paskutiné —
balgéme programavimo prad-
meny kursa. Aple mokyklos
darbo rezultatus, tollmesnius
planus parasysime véllau.



Obligatory course of Informatics in 1986

 The official beginning of
Informatics as a subject in
Lithuanian schools: 1986

« A founder of the Siberian
School of Computer Science
prof. Andrei Ershov
announced: “Programming 1s

the second literacy* | Informatikors
: ir skaic¢iavimo
* ldea: to introduce every "  technikos

student with computers . pagrindai 1 dalis
through programming
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Informatics content in 1986

Algorithms

e Formal language (special for algorithms)
e \ariables, loops, arrays...

Technical issues

e Hardware
e Information processing

Programming

e Basic
* Rapyra
¢ Pascal
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Obligatory course of Informatics in 1990

* An original Lithuanian
textbook of Informatics
was published just after
Lithuania has regained
Independence

 In parallel, in 1991, the
first curriculum for
teaching informatics in
secondary schools was
developed
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Informatics content in 1990

Algorithms

e Pascal-based

e Data types

e Variables, loops...
* Task solving based

Information

¢ Coding and representation
e Information measuring

Logics

e Operations
e L aws
e Schemes
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Informatics content 1n 1999: towards I'T

e Text processing

O b I igato r‘y e Working with the spreadsheet

e Presentation
course e Cognitive, social, and ethical issues
e Surfacing of WWW and communicating

Opt'Onal e Programming

e Data base

mOdU|eS e Multimedia
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Teaching Informatics / IT 1n 1986-2009
| Yeas | Grades |  Mandatory | Optional

1986-1997 10-12 Informatics Various IT modules
2 lessons / week
1997-2004 Basic school, Informatics / IT
grades 9-10 2 lessons / week
Secondary school, Informatics / IT Modules
grades 11-12 2 lessons / week 2-4 [ week
Since 2004 grades 5-6 Informatics / IT
2 lessons / week
grades 7-8 IT, 1 lesson / week
1 integrated / week
grades 9-10 IT Programming
1 lessons / week module
grades 11-12 IT / Programming
modules
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Some things change, some stay the same...

_ Then (mostly) Now (extending to ...)

Students digital immigrants digital natives

Technology  “The Internet” e- and m-Learning
asynchronous text synchronous voice, video
broadcast web sites social software

Theory constructivism connectivism!!!

Teachers digital immigrants

Contexts distance and blended “classrooms”, all levels, many industries

Research efficacy of technology in specific classroom/context,

focus student as learner and teacher activities

Reflection less reflection on, or take-up of, higher level lessons,

and change e.g., new theories and models, sustainability
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Teaching (and Learning) Informatics

What is Why to teach
Informatics Informatics

What to teach How to teach
Informatics Informatics”
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What 1s Informatics / Computer Science?

Informatics is defined as the science dealing with design,
realization, evaluation, use, and maintenance of
Information processing systems, including hardware,
software, organizational and human aspects (by UNESCO)

Information Technology is defined as the technological
applications of informatics in society (by UNESCO)

Informatics is the science of algorithmic processing,
representation, storage and transmission of information
(by J. Hromkovic)




To which scientific discipline does
Informatics belong?

' Informatics investigates general\

categories: information,
algorithm, randomness,
complexity, language,
knowledge, communication,
simulation, determinism,
approximation, etc. /




The objects of investigation of Informatics

Algorithms

and Existing
Programs .
computers computations




Why to teach Informatics?

Informatics is interdisciplinary: it is
focused on the search for solutions
for problems in all areas of
sciences and in every day life.
Informatics —

fascinated

scientific
discipline

Informatics has made great
contributions to our view of the
world — through its spectacular
results and high interdisciplinarity.

. W
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Why to teach Informatics?

Philosophical

Are there problems that
are not algorithmically

depth solvable?

Informatics provides
concepts and methods
that can be applied
during the whole
process of design.

Applicability
results

Informatics encourages
creating and analyzing
mathematical models of
real systems

Way of
thinking

How does one define
the difficulty (hardness)
of problems?

It can take part in many
frontiers of research:
medical diagnostics,
speech recognition,

space exploration, etc.

It is powerful enough to
attack complex real-
world problems.

) W
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What to teach

Learning programming means learning a
language of communication with technical
systems.

Teaching fundamentals could start with
automata theory: finite automata provides
the simplest model of computation.

Computability?

Everything is matter of didactic mastery
(J. Hromkovic. Sieben Wunder der Informatik: Eine
Spaziergang an der Grenze des Machbaren, 2006

(Algorithmic adventures: Moving the limits of doable, 2006)

. W
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How to teach Informatics

Support of Iterative Teaching

e The core of textbooks is the formalization of informal ideas by theoretical concepts
and to the study within the framework of these concepts.

Less is Sometimes More

e Dedicate more time to the motivation, aims, connection between practice and
theoretical concepts, and especially to the internal context of the presented
theory.

Simplicity and Transparency

e Clarity takes priority over the presentation of the best known results.




Future investigations...

e Search for means to measure and compare contributions
of the different teaching concepts in informatics.

e Define standards for executing and evaluating
experimental teaching in informatics.

e [ntensive work on teaching materials, textbooks, e-
learning systems and teaching environments.







